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more, it can separate a healthy from an OA population, which in- 
dicates that our novel smoothness measure can become a useful 
quantitative disease indicator for OA. Finally, since the method is 
automatic it may be suited for clinical studies monitoring disease 
progression. 
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Purpose: To compare MR Imaging at 3T and 1.5T of the hip joint 
for cartilage quality analysis, seperation of femoral and acetabular 
cartilage for diagnosis of early lesions and seperation of acetab- 
ular labrum and corresponding cartilage for impingement diagno- 
sis. 
Method and Materials: 18 volunteers and 7 patients with x-ray 
signs of moderate osteoarthritis underwent MRI Examination at a 
1.5 T and 3T system. At the 1.5 T system both hips were imaged 
seperately (3D-MEDIC, TR = 31.0ms, TE = 17.0ms, resolution 
0.84x0.84x0.84 cm3). At the 3T system both hips were imaged 
in one slab (3D-Medic, 0 .64x0.64x0.64 cm 3) with a body flex coil 
of the same geometric design. Radial images based on the cen- 
ter of rotation in the axis of the femoral neck, each of 30 degrees, 
were reconstructed and used for analysis of seperation of femoral 
and acetabular cartilage, assessment of cartilage quality and in- 
ter observer reproducebility for cartilage thickness measurement 
of three observers. The detection of cartilage quality was com- 
pared by a using a classification of visbility of changes and a car- 
tilage grading according to Outerbridge criteria by three indepen- 
dent observers. Perpendicular reconstructions in the acetabular 
opening were used to determine the analysis of the acetabular 
labrum in terms of impingement. 
Results: There was a significant improvement in the seperation 
of acetabular and femoral cartilage (Fig. 2) for the images ob- 
tained at the 3T system, especially in the lateral portions of the 
hip joint.The interobserver correlation was significantly higher for 
cartilage thickness measurements at the 3T system. Classifica- 
tion of cartilage quality was improved by division between loss of 
cartilage less and more then 50%. There was a significant im- 
provement for seperation of the acetabular labrum and the corre- 
sponding cartilage (Fig. 1 ). Therfore the cartialge quality analysis 
in this area was significant improved 
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Conclusion: By using a 3T system we found in compansion to 
the images obtained at the 1.5T system an improvement for all 
diagnostic criteria of early osteoarthritis. Histological and macro- 
scopic comparision is necessary in future work to show the clini- 
cal significance 
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The cartilage evaluation from FLASH data sets is a promising and 
validated technique for the accurate evaluation of OA progres- 
sion. Musculoskeletal radiologists prefer 3D GRE T2* weighted 
sequence for OA evaluation due its ability to separate cartilage 
tissue from adjacent soft tissues. Recent advances in image 
processing have allowed the combination of the two pulse se- 
quences into a single fused MR image data set. This work val- 
idates the cartilage quantification from the fused datasets from 
1.5T and 3T magnets. 
Thirty female subjects (age 45 4- 5 years), 15 with mild/moderate 
OA and 15 control, were recruited at one clinical center. The sub- 
jects were scanned with a Siemens 1.5T MRI scanner using a 3D 
FLASH protocol, a coronal T1 weighted 3D SPGR sequence and 
a coronal 3D GRE T2* weighted sequence. The same subjects 
were scanned twice in a 3T magnet using the equivalent GRE 
and SPGR 1.5T sequences. Once all the images were acquired, 
the 3D SPGR and the 3D GRE T2* were registered and fused 
for both 1.5T and 3T sets. The FLASH, the 1.5T and 3T fused 
images were analyzed by proprietary software. Volume, thick- 
ness, and bone-cartilage-interface area were calculated for the 
tibia medial and lateral cartilage. 
All tibia cartilage regions (30 medial and 30 lateral) were pooled 
and analyzed. Summary statistics were obtained for the pooled 
cartilage measurements. The 1.5T fused images results were 
compared to the validated 1.5T FLASH and to the 3T results. 
The reproducibility analysis of the 3T was comparable to the 1.5T. 
